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processing unit, and an embedded emulator umt. The first
access port 1s coupled to the debug port. The second access
port 1s coupled to the debug port. The first processing unit 1s
coupled to the first access port. The second processing unit
1s coupled to the second access port. The embedded emu-
lator unit 1s coupled to the debug port, the first processing
unit and the second processing unit. The first processing unit
generates a debug instruction to access the embedded emu-
lator unit, so that the embedded emulator unit generates a
debug signal. The debug signal 1s output to the second
processing unit through the debug port and the second

access port, so as to perform a debug operation on the second
processing unit.
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SEMICONDUCTOR DEVICE AND
OPERATION METHOD THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority of Taiwan Patent Appli-
cation No. 110104152, filed on Feb. 4, 2021, the entirety of

which 1s incorporated by reference herein.

TECHNICAL FIELD

The present invention relates to a semiconductor device,
and 1n particular 1t relates to a semiconductor device and an
operation method thereof.

BACKGROUND

In general, after a micro controller unit (MCU) chip 1s
manufactured, a developer needs to debug the micro con-
troller unit, so as to determine whether the state of the micro
controller unit 1s normal. Therefore, how to eflectively
perform a debug operation on the micro controller unit has
become the focus of technical improvements by various
manufacturers.

SUMMARY

An embodiment of the present invention provides a
semiconductor device and an operation method thereot, so
that a processing unit imside the semiconductor device may
perform a debug operation on another processing unit, so as
to 1crease the convenience of debug operation and use.

An embodiment of the present mmvention provides a
semiconductor device, which includes a debug port, a first
access port, a second access port, a first processing unit, a
second processing unit and an embedded emulator unmit. The
first access port 1s coupled to the debug port. The second
access port 1s coupled to the debug port. The first processing
unit 1s coupled to the first access port. The second processing,
unit 1s coupled to the second access port. The embedded
emulator unit 1s coupled to the debug port, the first process-
ing unit and the second processing unit. The first processing
unit generates a debug instruction to access the embedded
emulator unit, so that the embedded emulator unit generates
a debug signal. The debug signal 1s output to the second
processing unit through the debug port and the second
access port, so as to perform a debug operation on the second
processing unit.

An embodiment of the present invention provides an
operation method of a semiconductor device, which includes
the following steps. A debug port 1s provided. A first access
port 1s provided to couple to the debug port. A second access
port 1s provided to couple to the debug port. A first process-
ing unit 1s provided to couple to the first access port. A
second processing unit 1s provided to couple to the second
access port. An embedded emulator umt 1s provided to
couple to the debug port, the first processing unit and the
second processing unit. The first processing unit 1s used to
generate a debug instruction to access the embedded emu-
lator unit, so that the embedded emulator unit generates a
debug signal. The debug signal 1s output to the second
processing unit through the debug port and the second
access port, so as to perform a debug operation on the second
processing unit.

According to the semiconductor device and the operation
method thereot disclosed by the present invention, the first
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processing unit generates the debug nstruction to access the
embedded emulator unit, so that the embedded emulator unit
generates a debug signal, and the debug signal may be
output to the second processing unit through the debug port
and the second access port, so as to perform a debug
operation on the second processing unit. Therefore, the

convenience of debug operation and use may be eflectively
increased.

BRIEF DESCRIPTION OF DRAWINGS

The present invention can be more fully understood by
reading the subsequent detailed description and examples
with references made to the accompanying drawings,
wherein:

FIG. 1 1s a schematic view of a semiconductor device
according an embodiment of the present invention;

FIG. 2 1s a schematic view of a semiconductor device
according another embodiment of the present invention;

FIG. 3 1s a schematic view of a semiconductor device
according another embodiment of the present invention;

FIG. 4 1s a schematic view of a semiconductor device
according another embodiment of the present invention;

FIG. 5 1s a flowchart of an operation method of a
semiconductor device according an embodiment of the

present 1nvention;

FIG. 6 1s a detailed flowchart of step S514 1n FIG. 5;

FIG. 7 1s a flowchart of an operation method of a
semiconductor device according another embodiment of the
present invention; and

FIG. 8 1s a flowchart of an operation method of a
semiconductor device according another embodiment of the
present invention.

DETAILED DESCRIPTION OF DISCLOSED
EMBODIMENTS

In each of the following embodiments, the same reference
number represents an element or component that 1s the same
or similar.

FIG. 1 1s a schematic view of a semiconductor device
according an embodiment of the present invention. In the
embodiment, the semiconductor device 100 may be an
integrated circuit chip, such as a microprocessor chip. The
semiconductor device 100 includes a debug port (DP) 110,
an access port (AP) 120, an access port 130, a processing
unmt 140, a processing umt 150 and an embedded emulator
unit 160. In an embodiment, the processing unit 140 or the
processing unit 150 may be implemented with a single core
or multiple cores.

The access port 120 may be coupled to the debug port 110
through a bus 111. The access port 130 may be coupled to
the debug port 110 through the bus 111. In the embodiment,
the bus 111 1s, for example, a debug bus. In addition, the
access port 120 and the access port 130 are, for example,
memory-mapped access ports or scan-chain access ports, but
the embodiment of the present imvention 1s not limited
thereto.

The processing unit 140 1s coupled to the access port 120.
Furthermore, the access port 120 1s, for example, coupled to
a debug interface of the processing unit 140, but the embodi-
ment of the present mvention 1s not limited thereto. The
processing unit 150 1s coupled to the access port 130.
Furthermore, the access port 130 1s, for example, coupled to
a debug interface of the processing unit 150, but the embodi-
ment of the present invention 1s not limited thereto.
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The embedded emulator unit 160 1s coupled to the pro-
cessing unit 140, the processing unit 150 and the debug port
110. In the embodiment, the embedded emulator unit 160
may be an embedded 1n-circuit emulator (Embedded ICE).
Furthermore, the embedded emulator unit 160 may be
coupled to the processing unit 140 and the processing unit
150 through a bus 151, wherein the bus 151 may be an
advanced high-performance bus (AHB) or an advanced
eXtensible interface (AXI) or a combination thereof. In
addition, the embedded emulator unit 160 may communicate
with the debug port 110 through a commumnication protocol,
such as a serial wire debug (SWD) or a joint test action
group (JTAG).

In an entire operation, the processing umt 140 may
generate a debug instruction (e.g., a debug request) and the
debug instruction 1s transmitted to the embedded emulator
unit 160 through the bus 151, and then the processing unit
140 accesses to the embedded emulator unit 160, so that the
embedded emulator unit 160 generates a debug signal. Then,
the debug signal may be transmitted to the processing unit
150 through the debug port 110, the bus 111, and the access
port 130, so as to perform a debug operation on the pro-
cessing unit 150. Therefore, the semiconductor device 100
may use a processing unit (such as the processing unit 140)
to perform a debug operation on another processing unit
(such as the processing unit 150), so as to increase the
convenience of use.

In addition, the embedded emulator unit 160 may further
include a connection interface 161, a connection interface
162 and a control umt 163. The connection interface 161
may be coupled to the processing unit 140 and the process-
ing unit 150 through the bus 151. The connection 1nterface
162 may be coupled to the debug port 110.

The control unit 163 may be coupled between the con-
nection mterface 161 and the connection mterface 162. The
control unit 163 may recerve the debug instruction generated
by the processing unit 140 through the connection interface
161, convert the debug instruction mto a debug signal, and
transmit the debug signal to the debug port 110 through the
connection interface 162. In the embodiment, the control
unit 163 may convert the debug instruction into the debug
signal 1 a direct mapping manner or a communication
protocol conversion manner.

In some embodiments, an architecture of the processing
unit 140 may be the same as an architecture of the process-
ing unit 150. For example, the processing unit 140 and the
processing unit 150 may be Arm Cortex-M series proces-
sors, such as Arm Cortex-M4 processors, but the embodi-
ment of the present mvention 1s not limited thereto. In
addition, since the architecture of the processing unit 140 1s
the same as the architecture of the processing unit 150, the
embedded emulator unit 160 may use the direct mapping
manner to directly map the debug instruction generated by
the processing unit 140 to the debug signal, and the debug
signal 1s transmitted to the processing unit 150, so as to
perform a debug operation on the processing unit 150.

In some embodiments, the architecture of the processing
unit 140 may be different from the architecture of the
processing unit 150. For example, the processing unit 140
may be an Arm Cortex-A series processor, such as an Arm
Cortex-A35 processor, and the processing umt 150 may be
an Arm Cortex-M series processor, such as an Arm Cortex-
M4 processor, but the embodiment of the present invention
1s not limited thereto. In addition, since the architecture of
the preeessmg unit 140 1s different from the architecture of
the processing unit 150, the embedded emulator unit 160
may provide a high-level function, such as a communication
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protocol conversion. That 1s, the embedded emulator unit
160 may use the communication protocol conversion man-
ner to convert the debug instruction generated by the pro-
cessing unmit 140 into the debug signal, and the debug signal
1s transmitted to the processing unit 150, so as to perform a
debug operation on the processing unit 1350.

In the above embodiment, the processing umt 140 1s used
to perform a debug operation on the processing unit 150, but
the embodiment of the present invention 1s not limited
thereto. In another embodiment, the processing unit 150 may
be used to perform a debug operation on the processing unit
140, the debug operation may refer to the description of
using the processing unit 140 to perform a debug operation
on the processing unit 150, and the description thereot 1s not
repeated herein.

In addition, in FIG. 1, there are two processing units
included 1n the semiconductor device 100, for example, 1.e.,
the processing unit 140 and the preeessmg unit 150, but the
embodiment of the present invention 1s not limited. In some
embodiments, there may be three or more processing units
included 1n the semiconductor device 100, and the manner
in which the debug operation 1s performed may be deduced
by analogy by referring to the description of the above
embodiments, and the description thereof is not repeated
herein. Furthermore, the number of access ports may cor-
respond to the number of processing units. For example,
when there are two processing units, there are two access
ports. When there are three processing units, there are three
access ports. The relationship between the number of the rest
of the access ports and the rest of the processing units may
be deduced by analogy.

In addition, the semiconductor device 100 may include a
system resource group 170. The system resource group 170
may be coupled to the processing unit 140 and the process-
ing unit 150 through the bus 151, so that the processing unit
140 and the processing unit 150 may access and control the
system resource group. In the embodiment, the system
resource group 170 may include, for example, peripheral
devices, such as a random access memory (RAM), a read-
only memory (ROM), a timer, a system control register, but
the embodiment of the present immvention 1s not limited
thereto.

Furthermore, the semiconductor device 100 may include
a connection port 180. The embedded emulator umit 160 may
be coupled to a debug port (not shown) of another semi-
conductor device (not shown) through the connection port
180 to communicate with the debug port of the another
semiconductor device. For example, the semiconductor
device 100 may uses the embedded emulator unit 160 to
generate the debug signal to the another semiconductor
device, so as to perform a debug operation on a processing
unit (not shown) of the another semiconductor device.

FIG. 2 1s a schematic view of a semiconductor device
according another embodiment of the present invention. In
the embodiment, the semiconductor device 200 may be an
integrated circuit chip, such as a microprocessor chip. The
semiconductor device 200 includes a debug port 110, an
access port 120, an access port 130, a processing unit 140,
a processing unit 150, an embedded emulator unit 160, a
system resource group 170 and a selection umt 210. The
debug port 110, the access port 120, the access port 130, the
processing unit 140, the processing umt 150, the embedded
emulator unit 160 and the system resource group 170 1n FIG.
2 are the same as or similar to the debut port 110, the access
port 120, the access port 130, the processing unit 140, the
processing unit 150, the embedded emulator unit 160 and
system resource group 170 1n FIG. 1. Accordingly, the debug
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port 110, the access port 120, the access port 130, the
processing unit 140, the processing unit 150, the embedded
emulator unit 160 and the system resource group 170 in FIG.
2 may be deduced by analogy by referring to the description
of the embodiment in FIG. 1, and the description thereof 1s
not repeated herein.

The selection unit 210 1s coupled to the debug port 110,
the embedded emulator unit 160 and an external debug
device 250, and switches the debug port 110 to communicate
with the embedded emulator unit 160 or switches the debug
port 110 to communicate with the external debug device
250. In the embodiment, the selection unit 210 may be a
multiplexer.

Furthermore, the external debug device 250 may include
an external device 251 and an 1n-circuit emulator (ICE) 252.
The external device 251 1s coupled to the in-circuit emulator
252. In the embodiment, the external device 251 may be a
personal computer (PC), and the external device 251 may
serve as a debug host.

In addition, the in-circuit emulator 252 (the external
debug device 250) may communicate with the debug port
110 through the communication protocol, such as the serial
wire debug or the joint test action group. That 1s, the external
device 251 may generate the debug 1nstruction to access the
in-circuit emulator 252, so that the in-circuit emulator 252
generates a debug signal. Then, the debug signal passes
through the selection unit 210, the debug port 110, the access
port 120 to the processing unit 140 to perform a debug
operation on the processing unit 140, or the debug signal
passes through the selection unit 210, the debug port 110, the
access port 130 to the processing unit 150 to perform a
debug operation on the processing unit 1350.

Therefore, the semiconductor device 200 may use an
internal processing umit (such as the processing unit 140) to
perform a debug operation on another processing unit (such
as the processing unit 150), and may also use the external
debug device 250 to perform a debug operation on the
processing unit 140 or the processing unit 150, so as to
increase the convenience of debug operation and use.

FIG. 3 1s a schematic view of a semiconductor device
according another embodiment of the present invention. In
the embodiment, the semiconductor device 300 may be an
integrated circuit chip, such as a microprocessor chip. The
semiconductor device 300 includes a debug port 110, an
access port 120, an access port 130, a processing unit 140,
a processing unit 150, an embedded emulator unit 160, a
system resource group 170 and the connection port 310. The
debug port 110, the access port 120, the access port 130, the
processing umt 140, the processing umt 150, the embedded
emulator unit 160 and the system resource group 170 in FIG.
3 are the same as or similar to the debut port 110, the access
port 120, the access port 130, the processing unit 140, the
processing unit 150, the embedded emulator unit 160 and
system resource group 170 1n FIG. 1. Accordingly, the debug
port 110, the access port 120, the access port 130, the
processing unit 140, the processing unit 150, the embedded
emulator umit 160 and the system resource group 170 1n FIG.
3 may be deduced by analogy by referring to the description
of the embodiment in FIG. 1, and the description thereof 1s
not repeated herein.

The connection port 310 may be coupled to the processing
unit 140, the processing unit 150, the embedded emulator
unit 160 and an external device 350. Furthermore, the
connection port 310 may be coupled to the processing unit
140, the processing unit 150 and the embedded emulator unit
160 through the bus 151. In the embodiment, the connection
port 310 may be a umiversal series bus (USB), but the
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embodiment of the present invention 1s not limited thereto.
In addition, the external device 350 may be a personal
computer, and the external device 350 may serve as a debug
host.

The external device 350 may communicate with the
processing unit 140 and the processing unit 150 and perform
the data transmission through the connection port 310 and
the bus 151. In addition, the external device 350 may also
generate the debug instruction to the embedded emulator
unit 160 to assess the embedded emulator unit 160, so that
the embedded emulator unit 160 generates a debug signal.
Then, the debug signal may be transmitted to the processing
unit 140 through the debug port 110 and the access port 120,
so as to perform a debug operation on the processing unit
140, or the debug signal may be transmitted to the process-

ing umt 150 through the debug port 110 and the access port
130, so as to perform a debug operation on the processing

unit 150.

Therefore, the semiconductor device 300 may use an
internal processing unit (such as the processing umt 140) to
perform a debug operation on another processing unit (such
as the processing unit 150), and may also use the external
device 350 and the embedded emulator unit 160 to perform
a debug operation on the processing unit 140 or the pro-
cessing unit 150, so as to increase the convenience of debug
operation and use.

FIG. 4 1s a schematic view of a semiconductor device
according another embodiment of the present invention. In
the embodiment, the semiconductor device 400 may be an
integrated circuit chip, such as a microprocessor chip. The
semiconductor device 400 includes a debug port 110, an
access port 120, an access port 130, a processing unit 140,
a processing unit 150, an embedded emulator umt 160 and
a system resource group 170. The debug port 110, the access
port 120, the access port 130 and the system resource group
170 in FIG. 4 are the same as or similar to the debut port 110,
the access port 120, the access port 130 and the system
resource group 170 1 FIG. 1. Accordingly, the debug port
110, the access port 120, the access port 130 and the system
resource group 170 1n FIG. 4 may be deduced by analogy by
referring to the description of the embodiment in FIG. 1, and
the description thereof 1s not repeated herein.

In the embodiment, the architecture of the processing unit
140 may be different from the architecture of the processing
umt 150. For example, the processing unit 140 may be an
Arm Cortex-A series processor, such as an Arm Cortex-A35
processor, and the processing unit 150 may be an Arm
Cortex-M series processor, such as an Arm Cortex-M4
processor, but the embodiment of the present invention is not
limited thereto.

The processing unit 140 may be coupled to the access port
120 through a bus 410. In the embodiment, the bus 410 may
be an advanced peripheral bus (APB). In addition, the
processing unit 140 may be coupled to the embedded
emulator umit 160 through the bus 420. In the embodiment,
the bus 420 may be an advanced eXtensible interface.
Furthermore, the bus 420 may be coupled to the bus 410.
The processing unit 150 may be coupled to the embedded
emulator unit 160 through a bus 430 and the bus 420. In the
embodiment, the bus 430 may be an advanced high-perfor-
mance bus.

In the embodiment, the processing unit 140 may serve as
the debug host, and the processing unit 140 may perform a
debug operation on 1itself. For example, the processing unit
140 may generate the debug instruction, and the debug
instruction may be output to the processing unit 140 (such as
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a debug interface of the processing unit 140) through the bus
420 and the bus 410, so as to perform a debug operation on
the processing unit 140.

In addition, the processing unit 140 may also generate the
debug instruction to the embedded emulator unit 160 to
access the embedded emulator unit 160, so that the embed-
ded emulator unit 160 generates a debug signal. Then, the
debug signal may be transmitted to the processing unit 150
through the debug port 110 and the access port 130, so as to
perform a debug operation on the processing unit 150.

Theretfore, the processing unit 140 may perform a debug
operation on 1tself, and the processing unit 140 may also be
used with the embedded emulator umit 160 to perform a
debug operation on the processing unit 150, so as to increase
the convenience of debug operation and use.

According to the above-mentioned description, the
embodiment of the present mnvention additionally provides
an operation method of a semiconductor device. FIG. 5 1s a
flowchart of an operation method of a semiconductor device
according an embodiment of the present mnvention. In step
5502, the method mnvolves providing a debug port. In step
504, the method mvolves providing a first access port to
couple to the debug port. In step S506, the method involves
providing a second access port to couple to the debug port.
In step S508, the method 1nvolves providing a first process-
ing unit to couple to the first access port. In step S510, the
method 1nvolves providing a second processing unit to
couple to the second access port. In step S512, the method
involves providing an embedded emulator unit to couple to
the debug port, the first processing unit and the second
processing unit. In step S514, the method mvolves using the
first processing unit to generate a debug instruction to access
the embedded emulator unit, so that the embedded emulator
unit generates a debug signal. In step S516, the method
involves outputting the debug signal to the second process-
ing unit through the debug port and the second access port,
so as to perform a debug operation on the second processing
unit. In some embodiments, an architecture of the processing,
unit 140 may be the same as an architecture of the process-
ing unit 150. In some embodiments, the architecture of the

processing unit 140 may be different from the architecture of

the processing unit 150. In addition, the first processing unit
may serve as a debug host. Furthermore, the first processing
unit may perform a debug operation on 1itsell.

FIG. 6 15 a detailed flowchart of step S514 in FIG. 5. In
step S602, the method mmvolves using the first processing
unit to generate the debug instruction. In step S604, the
method mvolves using the control unit to receive the debug
instruction through the first connection interface, convert the
debug instruction into a debug signal, and output the debug
signal through the second connection interface. In the
embodiment, the control unit converts the debug instruction
into the debug signal 1 a direct mapping manner or by
communication protocol conversion.

FIG. 7 1s a flowchart of an operation method of a
semiconductor device according another embodiment of the
present invention. In the embodiment, steps S502~S516 1n
FIG. 7 are the same as or similar to steps S302~S516 1n FIG.
5. Accordingly, steps S502~S516 in FIG. 7 may refer to the
description of the embodiment 1n FIG. 5, and the description
thereol 1s not repeated herein.

In step S702, the method mvolves providing a selection
unit to couple to the debug port, the embedded emulator unit
and an external debug device. In step S704, the method
involves using the selection unit to switch the debug port to
communicate with the embedded emulator unit, or to switch
the debug port to communicate with the external debug
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device. In step S706, the method involves using the external
debug device to perform a debug operation on the first
processing unit or the second processing unit.

FIG. 8 1s a flowchart of an operation method of a
semiconductor device according another embodiment of the

present mvention. In the embodiment, steps S502~5516 1n
FIG. 8 are the same as or similar to steps S502~5516 1n FIG.
5. Accordingly, steps S502~S516 in FIG. 7 may refer to the
description of the embodiment 1n FIG. 5, and the description
thereol 1s not repeated herein.

In step S802, the method involves using a connection port
to couple to the first processing unit, the second processing
unit, the embedded emulator unit and an external device. In
step S804, the method involves using the external device to
access the embedded emulator unit, so that the embedded
emulator generates a debug signal. In step S806, the method
involves outputting the debug signal to the first processing
unit through the debug port and the first access port, so as to
perform a debug operation on the first processing unit, or
outputting the debug signal to the second processing unit
through the debug port and the second access port, so as to
perform a debug operation on the second processing unit.

It should be noted that the order of the steps of FIG. 5,
FIG. 6, FIG. 7 and FIG. 8 1s only for illustrative purpose, but
not intended to limit the order of the steps of the present
invention. The user may change the order of the steps above
according the requirement thereotf. The flowcharts described
above may add additional steps or use fewer steps without
departing from the spirit and scope of the present invention.

In summary, according to the semiconductor device and
the operation method thereof disclosed by the embodiment
of the present invention, the first processing generates the
debug instruction to access the embedded emulator unit, so
that the embedded emulator unit generates a debug signal,
and the debug signal may be output to the second processing
unit through the debug port and the second access port, so
as to perform a debug operation on the second processing
unmit. The embodiment of the present invention further
includes the selection unit, the selection unit may be coupled
to the external debug device and the embedded emulator
unit, and thus the embodiment of the present invention may
use the internal first processing unit to perform a debug
operation on the second processing unit, and may also use
the external debug external to perform a debug operation on
the first processing unit or the second processing unit.

Furthermore, the embodiment of the present invention
further includes the connection port, the connection port
may be coupled to the external device and the embedded
emulator unit, and thus the embodiment of the present
invention may use the internal first processing unit to
perform a debug operation on the second processing unit,
and may also use the external device and the embedded
emulator unit to perform a debug operation on the first
processing unit or the second processing unit. Moreover, the
architecture of the first processing unit i1s different from the
architecture of the second processing unit, the first process-
ing unit may serve as the debug host, and thus the first
processing unit may perform a debug operation on 1tself or
the first processing unit may perform a debug operation on
the second processing unit. Therefore, the convenience of
debug operation and use may be eflectively increased.

While the present invention has been described by way of
example and 1n terms of the preferred embodiments, it
should be understood that the present imvention 1s not
limited to the disclosed embodiments. On the contrary, 1t 1s
intended to cover various modifications and similar arrange-
ments (as would be apparent to those skilled in the art).




US 11,663,101 B2

9

Therefore, the scope of the appended claims should be
accorded the broadest interpretation to encompass all such
modifications and similar arrangements.

What 1s claimed 1s:

1. A semiconductor device, comprising:

a debug port;

a first access port, coupled to the debug port;

a second access port, coupled to the debug port;

a first processing unit, coupled to the first access port;

a second processing unit, coupled to the second access
port; and

an embedded emulator unit, coupled to the debug port, the
first processing unit and the second processing unit;

wherein the first processing unit generates a debug
instruction to access the embedded emulator unit, such
that the embedded emulator unit generates a debug

signal, and the debug signal i1s output to the second
processing unmit through the debug port and the second
access port, so as to perform a debug operation on the
second processing unit.

2. The semiconductor device as claimed i1n claim 1,
turther comprising:

a selection umt, coupled to the debug port, the embedded
emulator unit and an external debug device, wherein
the selection unit switches the debug port to commu-
nicate with the embedded emulator unit or switches the
debug port to communicate with the external debug
device, such that the external debug device performs
the debug operation on the first processing unit or the
second processing unit.

3. The semiconductor device as claimed 1n claim 1,
wherein an architecture of the first processing umt is the
same as an architecture of the second processing unit.

4. The semiconductor device as claimed i1n claim 1,
turther comprising:

a connection port, coupled to the first processing unit, the
second processing unit, the embedded emulator unit
and an external device;

wherein the external device accesses the embedded emu-
lator unit, such that the embedded emulator generates
the debug signal, and the debug signal 1s output to the
first processing unit through the debug port and the first
access port, so as to perform the debug operation on the
first processing umit, or the debug signal 1s output to the
second processing unit through the debug port and the

second access port, so as to perform the debug opera-
tion on the second processing unit.

5. The semiconductor device as claimed i1n claim 1,
wherein an architecture of the first processing unit 1s differ-
ent from an architecture of the second processing unit.

6. The semiconductor device as claimed in claim 5,
wherein the first processing unit serves as a debug host.

7. The semiconductor device as claimed 1n claim 6,
wherein the first processing unit performs the debug opera-
tion on 1tself.

8. The semiconductor device as claimed 1n claim 1,
wherein the embedded emulator unit comprises:

a first connection interface;

a second connection interface; and

a control umt, coupled between the first connection inter-

face and the second connection interface, wherein the
control unit receives the debug instruction through the
first connection interface and converts the debug
instruction into the debug signal, and the debug signal
1s output through the second connection interface.
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9. The semiconductor device as claimed in claim 8,
wherein the control unit converts the debug instruction into
the debug signal 1n a direct mapping manner or a commu-
nication protocol conversion.

10. An operation method of a semiconductor device,
comprising;

providing a debug port;

providing a first access port to couple to the debug port;

providing a second access port to couple to the debug

port;

providing a first processing unit to couple to the first

access port;

providing a second processing unit to couple to the second

access port;

providing an embedded emulator unit to couple to the

debug port, the first processing unit and the second
processing unit;
using the first processing unit to generate a debug instruc-
tion to access the embedded emulator unit, such that the
embedded emulator unit generates a debug signal; and

outputting the debug signal to the second processing unit
through the debug port and the second access port, so
as to perform a debug operation on the second process-
ing unit.
11. The operation method of the semiconductor device as
claimed 1n claim 10, further comprising:
providing a selection unit to couple to the debug port, the
embedded emulator unit and an external debug device;

using the selection unit to switch the debug port to
communicate with the embedded emulator unit or to
switch the debug port to communicate with the external
debug device; and

using the external debug device to perform the debug

operation on the first processing unit or the second
processing unit.

12. The operation method of the semiconductor device as
claimed in claim 10, wherein an architecture of the first
processing umit 1s the same as an architecture of the second
processing unit.

13. The operation method of the semiconductor device as
claimed 1n claim 10, further comprising:

using a connection port to couple to the first processing

unit, the second processing unit, the embedded emula-
tor unit and an external device;

using the external device to access the embedded emula-

tor unit, such that the embedded emulator generates the
debug signal; and

outputting the debug signal to the first processing unit

through the debug port and the first access port, so as
to perform the debug operation on the first processing
unit, or outputting the debug signal to the second
processing unit through the debug port and the second
access port, so as to perform the debug operation on the
second processing unit.

14. The operation method of the semiconductor device as
claimed 1in claim 10, wherein an architecture of the first
processing unit 1s different from an architecture of the
second processing unit.

15. The operation method of the semiconductor device as
claimed 1n claim 14, wherein the first processing unit serves
as a debug host.

16. The operation method of the semiconductor device as
claimed in claim 135, wherein the first processing unit
performs the debug operation on 1tself.

17. The operation method of the semiconductor device as
claimed i1n claim 10, wherein the embedded emulator unit
generating the debug signal comprises:
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using a control umt to recerve the debug instruction
through a first connection interface, convert the debug
instruction 1nto the debug signal, and output the debug
signal through a second connection interface.

18. The operation method of the semiconductor device as 5
claimed 1n claim 17, wherein the control unit converts the
debug mstruction into the debug signal in a direct mapping
manner or a communication protocol conversion.
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